Liposome-encapsulated dichloromethylene diphosphonate induces macrophage apoptosis in vivo and in vitro.
Dichloromethylene diphosphonate (MDPCl2) encapsulated in multilamellar liposomes was selectively incorporated by macrophages, immediately transferred to lysosomes, then released from liposomes into lysosomes by enzymatic digestion of the liposomal lipid layers. From 4 h after ingesting liposome-encapsulated MDPCL2 murine macrophages in vivo and in vitro acquired the ultrastructural features of apoptosis, such as condensed nuclear chromatic, nuclear fragmentation, cell shrinkage, and blebbing of the plasma membrane. Murine peritoneal macrophages and isolated rat Kupffer cells incubated in the medium containing liposome-encapsulated MDPCl2 increased DNA fragmentation in a dose-dependent manner. Electrophoretic analysis of extracted DNA from the isolated Kupffer cells showed DNA fragmentation. Another diphosphonate, Alendronate (4-amino-1-hydroxy-butylidene-1,1-diphosphonate) had less potent macrophage cytotoxicity. However, MDPCl2, Alendronate, and gadolinium chloride in solution were not cytotoxic to macrophages. These results implied that the intralysosomal accumulation of MDPCl2 generates signals to induce macrophage apoptosis.